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(57) ABSTRACT

A camera assembly and an electronic device having the
same are provided. The camera assembly includes a main
board, a cover plate, a camera, an inifrared lamp and a
deflection member. The mainboard and the cover plate are
arranged parallel to and spaced apart from each other. The
camera and the infrared lamp are arranged on a side of the
main board facing towards the cover plate, and spaced apart
from each other. The deflection member 1s arranged on a side
of the cover plate facing towards the main board, and 1is
opposite to the camera. The deflection member 1s configured
to deflect infrared light emitted by the infrared lamp towards
a direction of a central axis of the camera.
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CAMERA ASSEMBLY AND ELECTRONIC
DEVICE HAVING THE SAMLEL

CROSS-REFERENCE TO RELATED
APPLICATION(S)

The present application 1s a 371 application of Interna-
tional Patent Application No. PCT/CN2018/118554, filed on

Nov. 30, 2018, which claims prior to Chinese Application
No. 201711332544 .8, filed on Dec. 13, 2017, the entire
disclosures of both of which are hereby incorporated by
reference in their entireties.

TECHNICAL FIELD

The present disclosure relates to a technical field of
clectronic devices, and more particularly to a camera assem-
bly and an electronic device having the same.

BACKGROUND

The 1r1s 1dentification technology i1s more and more
widely used. For example, an electronic device such as a
mobile phone has a function of ir1s identification which can
realize the 1ris unlocking. During the ir1s unlocking, human
eyes need to face towards the 1ris lock, and an 1nfrared light
emitted from an inirared lamp also enters the human eyes.
Since there 1s a certain distance between the infrared lamp
and the camera, the inirared light from the infrared lamp
actually deviates from the human eyes, such that the infrared
light received by the human eyes is relatively weak, thus
tending to cause the unlocking failure due to the mnsuflicient
infrared light captured by the camera.

SUMMARY

A camera assembly for an electronic device according to
a first aspect of embodiments of the present disclosure
includes: a cover plate; a main board arranged parallel to the
cover plate and spaced apart from the cover plate; a camera
arranged on a side of the main board facing towards the
cover plate; an infrared lamp arranged on the side of the
main board facing towards the cover plate, the infrared lamp
being spaced apart from the camera; and a detlection mem-
ber arranged on a side of the cover plate facing towards the
main board and being opposite to the camera. The deflection
member 1s configured to detlect infrared light emitted from
the infrared lamp towards a direction of a central axis of the
camera.

An electronic device according to a second aspect of
embodiments of the present disclosure mncludes: a housing;
a cover plate connected to the housing to define an 1nner
space therebetween; a main board recerved in the inner
space, arranged parallel to and spaced apart from the cover
plate; a camera arranged on a side of the main board facing
towards the cover plate; an infrared lamp arranged on the
side of the main board facing towards the cover plate, the
infrared lamp being spaced apart from the camera; and a
deflection member arranged on a side of the cover plate
facing towards the main board and being opposite to the
camera. The deflection member 1s configured to detlect
infrared light emitted from the infrared lamp towards a
direction of a central axis of the camera.

A camera assembly for an electronic device according to
a third aspect of embodiments of the present disclosure
includes: a cover plate; a main board arranged parallel to the
cover plate and spaced apart from the cover plate; a camera

10

15

20

25

30

35

40

45

50

55

60

65

2

arranged to the main board and facing towards the cover
plate; an infrared lamp arranged to the main board, facing
towards the cover plate, and spaced apart from the camera;
and a deflection member arranged to the cover plate, facing
towards the main board and being opposite to the camera.
The detlection member 1s configured to detlect infrared light
emitted from the infrared lamp 1n such a manner that the
infrared light emitted from the infrared lamp 1s propagated
in a direction of a central axis of the camera after passing
through the deflection member.

Additional aspects and advantages of embodiments of
present disclosure will be given 1 part in the following
descriptions, become apparent in part from the following
descriptions, or be learned from the practice of the embodi-
ments of the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

The above and/or additional aspects and advantages of the
present disclosure will become apparent and readily appre-
ciated from the following descriptions of embodiments
made with reference to the drawings.

FIG. 1 1s a schematic view of an electronic device
according to an embodiment of the present disclosure.

FIG. 2 1s a schematic view of a camera assembly accord-
ing to an embodiment of the present disclosure.

FIG. 3 1s a schematic view 1llustrating a working principle
ol a camera assembly according to a first embodiment of the
present disclosure.

FIG. 4 1s a schematic view of a working principle of a
camera assembly according to a second embodiment of the
present disclosure.

FIG. 5 1s a schematic view of a working principle of a
camera assembly according to a third embodiment of the
present disclosure.

DETAILED DESCRIPTION

Embodiments of the present disclosure are {further
described. Examples of the embodiments are illustrated 1n
the accompanying drawings. The same or similar elements
and the elements having same or similar functions are
denoted by like reference numerals throughout the descrip-
tions. The embodiments described below with reference to
the accompanying drawings are examples, are intended to be
used to explain the present disclosure, and cannot be con-
strued as limitation to the present disclosure.

In the specification of the present disclosure, 1t 1s to be
understood that, terms such as “central,” “longitudinal,”

“lateral,” “length,” “width,” “thickness,” “upper,” “lower,”
“front,” “rear,” “left,” “night,” “vertical,” *“horizontal,”
“top,” “bottom,” “mnner,” “outer,” “clockwise”, “counter
clockwise”, “axial,” “radial”, and “circumferential” indicate

the orientation or position relationship based on the orien-
tation or position relationship illustrated in the drawings
only for convenience of description or for simplifying
description of the present disclosure, and do not alone
indicate or imply that the device or element referred to must
have a particular orientation or be constructed and operated
in a specific ortentation, and hence cannot be construed as
limitation to the present disclosure. In addition, the feature
defined with “first” and “second” may comprise one or more
of this feature. In the description of the present disclosure,
the term “‘a plurality of” means at least two, such as two,
three and so on, unless specified otherwise.

In the present disclosure, 1t should be noted that, unless
specified otherwise, terms “mounted,” “coupled,” and *“con-
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nected,” are used broadly, for example, may be fixed con-
nections, detachable connections, or integral connections;
may also be mechanical or electrical connections; may also
be direct connections or indirect connections via itervening,
structures; may also be mner communications of two ele-
ments, which may be understood by those skilled in the
related art according to specific situations.

A camera assembly for an electronic device according to
embodiments of the present disclosure will be described
below with reference to FIGS. 2-5.

As 1llustrated 1 FIGS. 2-5, the camera assembly for the
clectronic device according to a first aspect of embodiments
of the present disclosure includes a main board 1, a cover
plate 2, a camera 4, an inirared lamp 35 and a deflection
member 6.

Specifically, the main board 1 and the cover plate 2 are
arranged parallel to and spaced apart from each other. The
cover plate 2 may be a flat touch-screen cover plate, and the
cover plate 2 may be made of glass materials. The camera 4
and the infrared lamp S are arranged on a side of the main
board 1 facing towards the cover plate 2. The camera 4 1s
spaced apart from the infrared lamp 5 by a certain distance
(referring to a distance Lin FIGS. 3-5). The camera 4 1s an
ir1s camera. It should be noted that the infrared lamp 5 of the
present disclosure 1s an ordinary infrared lamp which does
not need to be specially customized and has no deflection
function, so that the infrared lamp 5 of the present disclosure
has a short manufacturing cycle and a low manufacturing,
Cost.

The deflection member 6 1s configured to deflect intrared
light emitted from the infrared lamp 5 towards a direction of
a central axis of the camera 4. That 1s, the infrared light
emitted from the infrared lamp 5 1s propagated in the
direction of the central axis of the camera 4 alter passing
through the deflection member 6. The deflection member 6
1s arranged on a side of the cover plate 2 facing towards the
main board 1 and 1s opposite to the camera 4. Thus, when the
camera assembly 1s applied to the electronic device 1000
such as a mobile phone, the mobile phone needs to be
unlocked by an 1r1s. In this case, human eyes 2000 may face
the infrared lamp 5, the infrared light emitted from the
infrared lamp 5 directly rradiates the human eye 2000, and
the infrared light 1rradiating the human eyes 1s reflected to
the deflection member 6. After being deflected with a certain
angle by the deflection member 6, the infrared light is
captured by the camera 4. By prowdmg the detlection
member 6, the infrared light emitted from the infrared lamp
5 can vertically 1rradiate the camera 4, such that the camera
4 can capture much infrared light to realize the unlocking.

The detlection member 6 1n the present disclosure may be
designed to have different detflection angles according to
requirements, so as to realize any detlection angle of the
infrared light emitted from the infrared lamp 5, thus greatly
improving the stacking of the entire mobile phone. During
the stacking, the deflection angle of the infrared light may be
1gnored, and the distance L between the infrared lamp 5 and
the camera 4 may be arbitrarily changed. In addition, since
the infrared lamp 5 does not need to be specially customized,
the cost of customizing the infrared lamp 5 can be saved and
the umversality of the infrared lamp 5 can also be realized.

The camera assembly 1n the present disclosure can realize
any deflection angle by adding the deflection member 6 at a
front side of the camera 4. When positions of the camera 4
and the infrared lamp 3 1n the electronic device 1000 (such
as the mobile phone) change, only the deflection member 6
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needs to be remade. Thus, the processing cycle 1s short and
the cost 1s low, hence causing little impact on the progress
of the whole project.

In the camera assembly for the electronic device accord-
ing to the embodiments of the present disclosure, by adding
the deflection member 6 at the front side of the camera 4, the
inirared light emitted from the infrared lamp 5 1s reflected by
the 1ris to form the reflected light, and then the reflected light
1s deflected by the deflection member 6 and vertically
irradiates the camera 3, such that the camera 4 can capture
much infrared light to realize the unlocking and prevent the
unlocking from being failed. Moreover, the deflection mem-
ber 6 having different deflection angles may be provided
according to requirements of the deflection angle. Since the
infrared lamp 5 does not need to be specially customized, the
cost can be reduced and the universality of the infrared lamp
5 can also be realized.

In some embodiments of the present disclosure, 1 a
direction from the camera 4 to the inirared lamp 5 (referring
to a direction el 1 FIGS. 3-5), a size of the deflection
member 6 1s larger than a size of the camera 4. Thus, 1t 1s
ensured that the infrared light emitted from the infrared lamp
5 vertically irradiates the camera 4 after being deflected by
the detlection member 6, such that the camera 4 can capture
much infrared light.

In some embodiments, the deflection member 6 may be
connected to the cover plate 2 by an adhesive layer 3. Thus,
it 1s convenient to fix and mount the detlection member 6.
For example, the deflection member 6 may be fixed on the
cover plate 2 by a double-sided adhesive, a dispensed
adhesive or the like.

In some embodiments, the deflection member 6 may be a
polymethyl methacrylate (PMMA) member, a polycarbon-
ate (PC) member, etc. Thus, the cost can be reduced and the
processing cycle can be further shortened. Generally, the
processing and molding cycle only needs about one week,
thus causing little impact on the progress of the whole
project.

In some embodiments of the present disclosure, 1mn a
direction from the camera 4 to the cover plate 2 (referring to
a direction €2 i FIGS. 3-5), the detlection member 6 has a
first surface 61 and a second surface 62 opposite to each
other. The first surface 61 1s adjacent to the camera 4, while
the second surface 62 1s far away from the camera 4, and the
first surface 61 and the second surface 62 define an angle
therebetween. In this case, the deflection member 6 may be
a triangular prism, such that the infrared light emitted from
the infrared lamp 5 directly 1rradiates the human eyes 2000,
and then 1s reflected to the deflection member 6. The light 1s
deflected as required when passing through the detlection
member 6, and the deflection member 6 has a simple
structure and 1s easy to be manufactured. In some embodi-
ments, a section of the deflection member 6 (the section of
the detlection member 6 refers to a plane figure taken from
the deflection member 6 along a plane where an optical axis
of the mfrared lamp 5 and the optical axis of the camera 4
are) may have a triangle shape, a trapezoid shape, efc.

According to some embodiments of the present disclo-
sure, a wavelength of the infrared light emitted from the
inirared lamp 5 1s 940 nm. A tolerance range of the wave-
length may be 20 nm. The infrared light of 940 nm
provides an eflective light source for the iris 1maging while
1s not visible to the human eyes 2000, so that the user
experience 1s great. Moreover, the infrared light of 940 nm
has a good 1dentification eflect for the black 1ris, and hence
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the infrared lamp 5 may be used for specific Asian people,
therefore improving the use comiort and the identification
ciliciency.

A camera assembly according to a plurality of embodi-

ments of the present disclosure will be described below with
reference to FIGS. 2-5.

First Embodiment

As 1llustrated 1n FIG. 2 and FIG. 3, 1n this embodiment,
the camera assembly includes the main board 1, the cover
plate 2, the camera 4, the infrared lamp 5 and the deflection
member 6, as described above. In a direction from the
camera 4 to the infrared lamp S, the first surface 61 1is
inclined towards the camera 4. The deflection angle of the
deflection member 6 may be adjusted by changing an
inclination angle o of the first surface 61 with respect to the
direction e€l. The second surface is parallel to the cover plate
2. In this case, a thickness (the thickness refers to a size of
the deflection member 6 1n a direction from the camera 4 to
the cover plate 2) of the deflection member 6 may increase
in the direction from the camera 4 to the infrared lamp 5. The
human eyes 2000 face the infrared lamp 3, and the mirared
light emitted from the infrared lamp 5 directly irradiates the
human eyes 2000 and then 1s reflected to the deflection
member 6. When being deflected by the deflection member
6, the light 1s deflected in a direction towards a larger
thickness of the deflection member 6, 1.e. a portion of the
deflection member 6 having a larger thickness than other
portions thereof, such that the infrared light vertically 1rra-
diates the camera 4. Thus, the camera 4 can capture much
inirared light and realize the unlocking.

In some embodiments, the above first surface 61 may be
a planar structure, and hence 1s easy to be processed and
molded.

In some embodiments, the above first surface 61 may also
be a curved surface structure. In the direction from the
camera 4 to the infrared lamp 5, a tangent line of each point
on the first surface 61 1s inclined towards the camera 4.
Therefore, 1t 1s ensured that the infrared light irradiates the
camera 4 vertically.

In addition, since the second surtace 62 of the deflection
member 6 1s parallel to the cover plate 2, 1t 1s convenient for
the deflection member 6 to be mounted and fixed on the
cover plate 2.

Second Embodiment

As 1llustrated 1n FIG. 2 and FIG. 4, 1n this embodiment,

the camera assembly includes the main board 1, the cover
plate 2, the camera 4, the infrared lamp 5 and the detlection
member 6, as described above. The first surface 61 1s parallel
to the cover plate 2. In the direction from the camera 4 to the
inirared lamp 5, the second surface 62 is inclined towards
the cover plate 2, and the deflection angle of the deflection
member 6 may be adjusted by changing an inclination angle
3 of the second surface 62 with respect to the direction el.
In this case, a thickness (the thickness refers to a size of the
deflection member 6 1n a direction from the camera 4 to the
cover plate 2) of the deflection member 6 may increase in the
direction from the camera 4 to the infrared lamp 3. The
human eyes 2000 face the infrared lamp 5, and the infrared
light emitted from the inirared lamp 5 directly irradiates the
human eyes 2000 and then 1s reflected to the detlection
member 6. When being detlected by the deflection member
6, the light 1s deflected in a direction towards a larger
thickness of the deflection member 6, 1.e. a portion of the
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deflection member 6 having a larger thickness than other
portions thereof, such that the infrared light vertically 1rra-

diates the camera 4. Thus, the camera 4 can capture much
inirared light and realize the unlocking.

Third E

Embodiment

As 1llustrated 1in FIG. 2 and FIG. 5, 1n this embodiment,
the camera assembly includes the main board 1, the cover
plate 2, the camera 4, the inirared lamp 5 and the deflection
member 6, as described above. In a direction from the
camera 4 to the infrared lamp 5, the first surface 61 1is
inclined towards the camera 4. In the direction from the
camera 4 to the infrared lamp 5, the second surface 62 is
inclined towards the cover plate 2. The deflection angle of
the detlection member 6 may be adjusted by changing an
included angle v between the first surface 61 and the second
surface 62. In this case, a thickness (the thickness refers to
a size ol the detlection member 6 1n a direction from the
camera 4 to the cover plate 2) of the deflection member 6
may increase in the direction from the camera 4 to the
infrared lamp 5. The human eyes 2000 face the infrared lamp
5, and the infrared light emitted from the infrared lamp 5
directly 1rradiates the human eyes 2000 and then 1s retlected
to the deflection member 6. When being deflected by the
deflection member 6, the light 1s deflected 1n a direction
towards a larger thickness of the detlection member 6, 1.¢. a
portion of the detlection member 6 having a larger thickness
than other portions thereol, such that the infrared light
vertically irradiates the camera 4. Thus, the camera 4 can
capture much infrared light and realize the unlocking.

The electronic device 1000 according to a second aspect
of embodiments of the present disclosure includes a camera
assembly according to the first aspect of embodiments of the
present disclosure. Thus, the 1ris unlocking can be prevented
from being failed and the cost can be reduced.

The electronic device 1000 in the present disclosure may
be a mobile terminal such as a mobile phone, a tablet
computer, etc. The camera 4 1n the present disclosure may
also be used 1n other electronic devices, such as a home
security door that requires an 1ris unlocking function.

As 1llustrated FIG. 1, when the above electronic device
1000 1s the mobile phone, the electronic device 1000 may
include: a housing 200, a touch-screen cover plate, a camera
4, a radio-frequency circuit, a memory, an input unit, a
wireless fidelity (Wi-F1) module, a sensor, a display screen
300, an audio circuit, a processor, a fingerprint identification
assembly, a battery and other components. The above cover
plate 2 1s the touch-screen cover plate of the mobile phone,
the main board 1 1s a circuit main board of the mobile phone,
the camera 1n the mobile phone includes the above camera
4 of the above camera assembly, and the display screen 300
1s arranged at an mner side the cover plate 2.

4

Retference throughout this specification to terms “an
embodiment,” ‘“some embodiments,” “an 1illustrative
embodiment,” “an example,” “a specific example,” or “some

examples” means that a particular feature, structure, mate-
rial, or characteristic described in connection with the
embodiment or example 1s included 1n at least one embodi-
ment or example of the present application. In this specifi-
cation, the appearances of the aforesaid terms are not
necessarily referring to the same embodiment or example.
Moreover, the particular features, structures, materials, or
characteristics described may be combined in any suitable
manner in one or more embodiments or examples.
Although embodiments of the present disclosure have
been 1illustrated and described above, it should be under-
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stood by those skilled 1n the art that changes, modifications,
alternatives, and variations may be made 1n the embodi-
ments without departing from principles and purposes of the
present disclosure. The scope of this disclosure 1s defined by
the claims and their equivalents.

What 1s claimed 1s:

1. A camera assembly for an electronic device, compris-
ng:

a cover plate;

a main board arranged parallel to the cover plate and

spaced apart from the cover plate;

a camera arranged on a side of the main board facing

towards the cover plate;

an infrared lamp arranged on the side of the main board

facing towards the cover plate, the infrared lamp being
spaced apart from the camera; and
a deflection member arranged on a side of the cover plate
facing towards the main board and being opposite to
the camera, the deflection member being configured to
deflect infrared light emitted from the infrared lamp
towards a direction of a central axis of the camera,

wherein 1n a direction from the camera to the cover plate,
the deflection member has a first surface and a second
surface opposite to each other, wherein the first surface
1s adjacent to the camera, wherein the second surface 1s
far away from the camera, wherein the first surface and
the second surface define an angle therebetween,

wherein 1 a direction from the camera to the infrared
lamp, the first surface 1s inclined towards the camera,
and the second surface 1s arranged parallel to the cover
plate,

wherein the first surface has a curved surface structure,

and wherein 1n the direction from the camera to the
inirared lamp, a tangent line of each point on the first
surtace 1s inclined towards the camera.

2. The camera assembly according to claim 1, wherein a
section of the detlection member has a triangle shape or a
trapezoid shape, and the section of the detlection member
refers to a plane figure taken from the deflection member
along a plane where an optical axis of the infrared lamp and
the optical axis of the camera are.

3. The camera assembly according to claim 2, wherein the
deflection member has a triangular prism structure.

4. The camera assembly according to claim 1, wherein in
a direction from the camera to the infrared lamp, a size of the
deflection member 1s larger than a size of the camera.

5. The camera assembly according to claim 1, wherein the
deflection member 1s connected to the cover plate by an
adhesive layer.

6. The camera assembly according to claim 3, wherein the
deflection member 1s fixed to the cover plate by a double-
sided adhesive or a dispensed adhesive.

7. The camera assembly according to claim 1, wherein the
deflection member 1s a polymethyl methacrylate member or
a polycarbonate member.

8. The camera assembly according to claim 1, wherein the
cover plate 1s a flat touch-screen cover plate.

9. The camera assembly according to claim 1, wherein the
cover plate 1s made of glass materials.

10. The camera assembly according to claim 1, wherein
the camera 1s an 1r1s camera.

11. The camera assembly according to claim 1, wherein a
wavelength of the infrared light emitted from the infrared
lamp 1s 940 nm.
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12. An electronic device, comprising:

a housing;

a cover plate connected to the housing to define an 1nner

space therebetween;

a main board recerved 1n the inner space, arranged parallel

to and spaced apart from the cover plate;

a camera arranged on a side of the main board facing

towards the cover plate;

an inirared lamp arranged on the side of the main board

facing towards the cover plate, the infrared lamp being
spaced apart from the camera; and
a deflection member arranged on a side of the cover plate
facing towards the main board and being opposite to
the camera, wherein the deflection member 1s config-
ured to deflect infrared light emitted from the infrared
lamp towards a direction of a central axis of the camera,

wherein 1n a direction from the camera to the cover plate,
the deflection member has a first surface and a second
surface opposite to each other, wherein the first surface
1s adjacent to the camera, wherein the second surtace 1s
far away from the camera, wherein the first surface and
the second surface define an angle therebetween,

wherein 1 a direction from the camera to the infrared
lamp, the first surface 1s inclined towards the camera,
and the second surface 1s arranged parallel to the cover
plate,

wherein the first surface has a curved suriace structure,

and wherein 1n the direction from the camera to the
inirared lamp, a tangent line of each point on the first
surface 1s inclined towards the camera.

13. The electronic device according to claim 12, wherein
in a direction from the camera to the cover plate, the
deflection member has a first surface and a second surface
opposite to each other, the first surface 1s adjacent to the
camera, the second surface 1s far away from the camera, and
the first surface and the second surface define an angle
therebetween.

14. A camera assembly for an electronic device, compris-
ng:

a cover plate;

a main board arranged parallel to the cover plate and

spaced apart from the cover plate;

a camera arranged to the main board and facing towards

the cover plate;

an 1nfrared lamp arranged to the main board, facing

towards the cover plate, and spaced apart from the
camera; and

a deflection member arranged to the cover plate, facing

towards the main board and being opposite to the
camera, wherein the detlection member 1s configured to
deflect infrared light emitted from the infrared lamp 1n
such a manner that the infrared light emitted from the
inirared lamp 1s propagated in a direction of a central
axis of the camera after passing through the deflection
member,

wherein 1n a direction from the camera to the cover plate,

the deflection member has a first surface and a second
surface opposite to each other, wherein the first surface
1s adjacent to the camera, the second surface 1s far away
from the camera, wherein the first surface and the
second surface define an angle therebetween,

whereimn 1 a direction from the camera to the infrared

lamp, the first surface 1s inclined towards the camera,
and the second surface 1s arranged parallel to the cover
plate,
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wherein the first surface has a curved surface structure,
and wherein in the direction from the camera to the

inirared lamp, a tangent line of each point on the first
surface 1s 1inclined towards the camera.
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